We take the viewpoint that the standard model is a low energy effective theory among composite quarks, leptons and weak bosons in a left-right (LR) symmetric preon model with a hypercolor SU(N)HC gauge interaction. Starting from NJL-type interactions with global SU(2h x SU(2h symmetry, we construct the composite weak vector bosons from a pair of spinor preons and derive their effective interactions with quarks and leptons, which are essentially identical, at the treediagram level, to those in the LR symmetric gauge model. Through the process of this approach, some physical aspects of the LR gauge model are clarified. § 1. Introduction
The success of the standard model (SM) of SU(3)c x SU(2)L x U(l)y gauge symmetry becomes more remarkable as experiments attain higher precision. However, it seems to us that SM is still unsatisfactory theoretically to be truly a fundamental theory. As is well known, there remain many problems to be solved: i) The Higgs sector is considered to be somewhat phenomenological and contains too many free parameters. ii) The physical origin of repetition of three generations is not known. iii) In SM there exists a maximal left-right asymmetry notwithstanding the fact that quarks and leptons have both left-and right-handed degrees of freedom (note that neutrinos should be massive, at least, to explain the oscillation phenomena).
In this work we shall follow the line of approach to these problems in which SM is considered as a low energy effective theory among composite particles (quarks and leptons, and possibly also weak and Higgs bosons) of preons confined by some fundamental (hypercolor) gauge interaction like QeD. Here, we should like to point out that there is a possibility to solve all the above problems along this line, although it seems to be an extremely difficult task to find such a realistic model as may pass through the recent high-precision experimental check. On the other hand, in most of the more conventional approaches, the super-symmetric generalizations of SM, the above problems seem to remain unsolved_ There are many pioneering works 1HO ) in the above line of preon models from various viewpoints_ Particularly we prefer those models llH3 ) with symmetrical leftand right-freedom, considering problem iii) seriously. In a previous paper 13 ) we adopted a fermion-boson-type preon modep),3) with massive Dirac spinor preons F, where the weak vector bosons, WL and WR, in the respective worlds of left-hand (h =L) and of right-hand (h=R) are expected to be composites of a pair of Fh and Fh , and investigated the possibility for the existence of extra iso-scalar vector bosons phenomenologically.
In this paper we shall further attempt to develop a realistic preon model from the same standpoint theoretically, by treating the composition of weak bosons dynamically. In particular we shall investigate the physical background of the left-right (LR) symmetric gauge model,I),14),15) which are generally accepted as a natural extension of SM in relation to the above-mentioned problem iii). For this purpose we shall resort to a solvable modeP6H8) of the Nambu-Jona-Lasinio type (NJL) adapted for our relevant global symmetry of the confining gauge interaction. The composite model of the NJL type with the vector-vector interaction had been proposed 2 o),21) in the cases of SU(2)L 7 ), 19) , 22) and of SU(N), but in those cases without reference to LR symmetry. § 2. Basic set up of the preon model
2A. Preons and composites
In a previous paper,13) we presented a model scheme for quarks and leptons as bound states of two kinds of Dirac spinor preons (F Table I . The preons are also supposed to belong to the representations of the group Ggl==SU(2)L X SU(2)R X U(l)B x U(lh of the global symmetry, as shown in Table II . Then the electric charge is given by the LR-symmetric formula, giving a clear physical meaning to the hypercharge as Table I . Local quantum numbers of the preons. Table II . Global quantum numbers of the preons. 
The weak vector bosons are built from a pair of spinor preons ¢ and f as (2'3a) and (2'3b) where (2'4) Here it is to be noted that in our model the extra weak bosons (iso-vector WH and iso-scalar WLO and WHO), in addition to the usual iso-vector bosons WL, are naturally expected to exist. We have investigated the lower limit of the mass of iso-scalar WLO permitted from low energy experiments in our previous paper. 13 )
2B. Fundamental gauge interactions for the preon system
From the above, we see that the Lagrangian density for our fundamental local CIOC gauge interactions is given as (2'5) where the electromagnetic U(l)em, the color SU(3)c and the hypercolor SU(N)HC field strength are defined, respectively, from their vector fields as and (2'6a)
Here it is to be noted that this L, Eq. (2 -5), has a symmetry under Gill, and in particular under the global chiral SU(2h x SU(2)R transformation. § 3_ Derivation of effective interactions among composite quarks, leptons and weak bosons
3A. NfL type effective interactions
In this section we shall construct the effective interactions among composite quarks, leptons and weak vector bosons, assuming the situation that our relevant experimental energy IS is in the region far below the composite scale Acs as
For this purpose, we start from solvable NJL type interactions of spinor preons with our relevant global symmetry Gill of the fundamental gauge interaction. We consider only the non-differential contact interaction of preons. In this paper we shall focus on the composition of the weak vector bosons from a pair consisting of a spinor preon and an anti·preon, and on the derivation of their effective interaction with quarks and leptons. Thus our relevant Lagrangian density is given by
To".
where mF is the mass of spinor preons r/J, GL and GR are, respectively, the coupling constants among left-and right-handed preons, A1'° is the U(l)em gauge field, and N Hc is the hypercolor number. This Lagrangian has the chiral symmetry of SU(2)L x SU(2)R in the limit mr-+O. The strong attractive force with positively large coupling constant GL(R) can generate bound states in the spin-one and "hypercolor"-singlet states. We shall attempt to identify them with the "gauge" bosons in the LR gauge model (without Higgs scalar bosons).
3B. Lagrangian of weak bosons interacting with preons
Introducing the auxiliary fields l8 ) by following the conventional procedure, the Lagrangian density (3-2) is rewritten into convenient form for our purposes as -( r3 metry in the limit mr-+O, Gc-+= and GR-=. The next step is to generate the kinetic and interaction terms of the auxiliary field, WL and WR, through the quantum effects of spinor preons corresponding to the loop diagrams in Fig. 1 . We consider the two cases*) of regularization methods for the loop integral, [type 1] the usual straight cut (including the quadratic divergence) and [type II] the dimensional regularization (retaining only the logarithmic divergence). The difference between type I and type II appears only in the mass terms of the composite weak bosons. The details of calculations are given in Appendix A. The result is to add to the Lagrangian (3·3) the following terms:
The constant Zw is given by
where A is the cutoff of the preon loop integrals. In order to make the kinetic terms in Eq. (3·4) have the proper normalization, we rescale the boson fields as (3·7a) *) There seems to be no plausible criterion for choosing either in the present framework, where the NJL type interaction (3'2) is treated as an ideal one. Accordingly, our estimate of the weak boson mass is not reliable, depending upon the regularization methods (see Eqs. (3'11) and (3'12». However, we take this only as a technical difficulty, which may be resolved in the case that the bound state problem is solved, starting directly from the fundamental Lagrangian (2'5).
WRI'=/ZW WRI"
(3-7b)
Consequently we obtain, after adding L1L' (3) (4) to L' and rescaling (3-7), the effective Lagrangian Leff for the system of spinor preons and the composite vector bosons interacting with U(l)em field:
where the covariant derivative DI' is defined by
and the "gauge" coupling constants of left-handed and right-handed weak bosons gL and gR, respectively, are given by a common formula,
independently of GL and GR. ) inspired by the preon model, relation (3-13) was also supposed. In deriving Eq. (3-8) , following the conventional procedure, we kept only the most divergent terms, taking the limit of infinite A, when the finite term becomes zero. It is to be noted that in Eq. (3-8) , the preon loop diagrams necessarily generate the current mixing terms between the A/ and Wp , which were assumed in the previous works/ 3 ) and, in addition, the mass mixing terms between W LP and WRP.
3C. Lagrangian of weak bosons interacting with composite quarks and leptons
By attaching the "spectator" scalar preons to the spinor preons (as is seen in Fig.  2 ), we may simply regard Eq. (3-8) as the Lagrangian of weak bosons interacting with the composite quarks and leptons. Since we are supposing the physical situation of Eq. (3-1), this attaching process seems not to produce any physical effects, such as form factor effects. Thus we obtain our relevant effective Lagrangian for the composite quark, lepton and weak boson system as 3 3 Here it may be worthwhile to note that the universality of "gauge" interactions through quarks and leptons in the three generations is understood, in our viewpoint, as they are actually the same interactions of common spinor preons inside quarks and leptons, which are discriminated only by their associating spectator scalar preons. V L is the Cabibbo-Kobayashi-Maskawa (CKM) mixing matrix. V R is a similar mixing matrix concerning the right-handed world. This matrix V R is in our model identical to V L , since the mixing mechanism is determined through "common" scalar preons having the generation number, while it is, in principle, independent of V L in the LR gauge model. Here it is to be noted that in our model the mixing matrix of the leptons is able to be treated on the same footing as the quark-mixing matrix.
3D. Low-energy effective Lagrangian for composite quarks, leptons and weak bosons
The Lagrangian (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) contains the off-diagonal mixing terms being bilinear in boson fields. We shall rewrite it in terms of the physical boson fields with the diagonal mass-matrices. The physical boson fields are obtained by the transformation as ( w,,±) ( In a similar way, the electromagnetic and the neutral Quark and lepton currents are defined by
In the following, we shall omit the trilinear and Quadrilinear terms in boson fields" Then our relevant effective Lagrangian is given by 
w~t==al'w~+-avw~+ ,
Mw 2 =ML2-3mF2tan2 s,
Ma.,=MR 2 +3mF 2 tanZS ,
1-sin 2 8w
Ml,
and sin()w=e/g is the weak angle. Our Lagrangian (3'18) essentially has a structure similar to that of the LR gauge model without the Higgs bosons at the tree level. It is to be noted that although the charged sector is exactly the same as the LR symmetric model,I)·14),15),26) the neutral sector is only approximately identical. In the limit Mw(Mf)-oo, this Lagrangian is identical to that in the electroweak gauge sector of the SM. § 4. Concluding remarks
First we summarize our results. In this paper we take the standpoint that the SM is a low energy effective theory among composite quarks, leptons and weak bosons in an LR symmetric preon model with a hypercolor SU(N)Hc gauge interaction. iii) The mixing of our neutral W bosons with photons becomes of the current-current type, and the unification condition (3 '13) , AL=AR=e/g, on the "gauge" coupling constant gL(gR) and e is necessarily derived. Accordingly, as is well known, our effective interactions become identical to those of the LR gauge model of the tree-diagram level. iv) The KM-mixing matrices of charged currents become trivially equal in the left-and right-handed worlds.
We now give several additional remarks on our approach. In Table III Finally. we mention the prospects of our approach in connection to the recent high-precision experimental check. which may be extremely difficult to pass for any approaches over SM from the viewpoint of composite model.
A possible way for this may be just to follow the scenario in the LR symmetric gauge model, investigating its physical background from the viewpoint of our preon model. For this purpose it is necessary to treat dynamically the composition of Higgs scalars. required to exist there. and to apply the mechanism of dynamical breaking of the global SU(2h x SU(2)R symmetry. This is now under investigation, and it will be given in a separate paper. 28 ) The correction owing to the preon loop diagrams is given by 
